Objective: To evaluate the clinical outcomes in patients with cancer of an unknown primary site (CUP), who were treated by gastrointestinal oncologists. Methods: We retrospectively studied 29 patients with CUP who were presented at the Department of Gastroenterology, Kitasato University Hospital from October 2005 to October 2013, and were treated by the gastrointestinal oncologists. The patients were divided into two groups, namely chemotherapy group and symptomatic therapy group, and the clinical characteristics and survival times were compared. The clinical course was studied according to the histologic type (adenocarcinoma or non-adenocarcinoma), prognostic subset (favorable or unfavorable), and the presence or absence of chemotherapy. Results: The chemotherapy group comprised 19 patients, and the symptomatic therapy group comprised 10 patients. The median survival time was 11 months in the chemotherapy group and 3 months in the symptomatic therapy group. Twentytwo patients had adenocarcinoma, and 7 had non-adenocarcinoma. Of the 22 patients with adenocarcinoma, 2 belonged to the favorable prognostic subset and received chemotherapy. One of these patients died of cancer at 47 months, and the other was alive and disease free at 58 months. Among the 20 patients with adenocarcinoma in the unfavorable prognostic subset, 16 received chemotherapy and had a median survival of 16 months. Seven (44%) of these patients survived for at least 21 months, and 3 patients who could receive 3 or more regimens survived for at least 46 months. Conclusion: It might be appropriate for gastrointestinal oncologists to treat CUP on the basis of clinical experience, depending on the situation.
INTRODUCTION
Cancer of an unknown primary site (CUP) is defined as a histologically confirmed metastatic malignant tumor for which no primary lesion can be identified during pretreatment evaluations. [1, 2] Outcomes are extremely poor, with a median survival of 3 to 9 months. [3] [4] [5] [6] [7] CUP can be divided into 2 groups according to symptoms and clinical features: a good outcome group and a poor outcome group. [8] Chemotherapy regimens recommendable as standard treatment have yet to be established for patients with CUP, associated with poor prognostic clinical features. [9] CUP has various histologic types and tumor locations. If the main symptoms and primary lesions involve the abdomen, g astrointestinal oncologists often perform treatment on the basis of clinical experience. We retrospectively studied the clinical results of treatment performed by the gastrointestinal oncologists for CUP to evaluate whether it is appropriate for gastrointestinal oncologists to treat such patients under certain conditions.
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MATERIALS AND METHODS
We retrospectively studied 29 patients who were presented at the Department of Gastroenterology, Kitasato University Hospital from October 2005 through October 2013 and satisfied the following inclusion criteria: 1) CUP was diagnosed on extensive examinations; 2) a malignant tumor was definitively diagnosed based on the histopathological examination of metastatic lesions; and 3) gastrointestinal oncologists administered treatment on the basis of clinical experience.
The study variables were as follows: 1) major symptoms and methods used for definitive histopathological diagnosis, 2) patient characteristics and survival times in patients who were given chemotherapy (chemotherapy group) and those given symptomatic therapy (symptomatic therapy group), and 3) the clinical course according to histologic type (adenocarcinoma or non-adenocarcinoma), prognostic subset (favorable or unfavorable), and the presence or absence of chemotherapy.
In our study, the favorable prognostic subset was defined as patients with following conditions: [8] 1) adenocarcinoma: women with isolated lymphadenopathy, women with peritoneal carcinomatosis, men with blastic bone metastasis or elevated serum prostate-specific antigen (PSA) with a single metastatic site; 2) squamous carcinoma: cervical lymphadenopathy, inguinal lymphadenopathy; 3) poorly differentiated carcinoma: young men with a mediastinal or retroperitoneal mass (or both); all others with good performance status.
The tumor site was classified into 8 regions: cerebrospinal region, cervical region, thoracic region, intra-abdominal region, retroperitoneal region, bone, bone marrow, and skin.
RESULTS
The major symptoms were as follows: abdominal symptoms in 12 patients, no symptoms in 7 (abnormality was found on medical checkups), a palpable mass in 4, neurologic symptoms in 3, skin symptoms in 2, and thoracic symptoms in 1. The method used for definitive histopathological diagnosis was biopsy in 24 patients and cytological examination in 5. The biopsy sites were as follows: lymph nodes in 10 patients (cervical in 3, intra-abdominal in 3, supraclavicular in 2, axillary in 1, and inguinal in 1), the gastrointestinal tract in 4, the liver in 3, an abdominal mass in 3, bone in 2, and skin in 2. Specimens for cytological examination were obtained from ascites in 4 patients and cerebrospinal fluid in 1. Table 1 shows the patient characteristics and survival times in the chemotherapy group and the symptomatic therapy group. The median follow-up was 7 months (range: 2 to 100). The chemotherapy group comprised 19 patients (8 men and 11 women), and the symptomatic therapy group comprised of 10 patients (8 men and 2 women). The median age was 60 years (range: 46 to 81 years) and 73 years (range: 65 to 76 years), respectively. The Eastern Cooperative Oncology Group performance status was 0 to 1 in 5 patients and 2 to 4 in 14 patients in the chemotherapy group, and 0 to 1 in 3 patients and 2 to 4 in 7 patients in the symptomatic therapy group. The histologic type was adenocarcinoma in 18 patients and small-cell carcinoma in 1 patient in the chemotherapy group, and adenocarcinoma in 4 patients, squamous-cell carcinoma in 2 patients, malignant melanoma in 1 patient, small-cell carcinoma in 1 patient, and unclassifiable in 2 patients in the symptomatic therapy group. The prognostic subset was favorable in 2 patients and unfavorable in 17 patients in the chemotherapy group and was unfavorable in all 10 patients in the symptomatic therapy group. The number of tumor sites was 1 in 8 patients, 2 in 3 patients, 3 in 5 patients, 4 in 2 patients, and 5 in 1 patient in the chemotherapy group and 1 in 0 patients, 2 in 5 patients, 3 in 2 patients, 4 in 1 patient, and 5 in 2 patients in the symptomatic therapy group. The median survival was 11 months (range: 4 to 100) in the chemotherapy group and 3 months (range: 2 to 7) in the symptomatic therapy group. Figure 1 shows the survival times according to the histologic type (adenocarcinoma or non-adenocarcinoma), prognostic subset (favorable or unfavorable), and the presence or absence of chemotherapy. Overall, 22 patients had adenocarcinoma, and 7 had non-adenocarcinoma. Of the 22 patients with adenocarcinoma, 2 belonged to the favorable prognostic subset, and both received chemotherapy. One of these patients died of adenocarcinoma at 47 months, and the other was alive without disease at 58 months. The other 20 patients with adenocarcinoma belonged to the unfavorable prognostic subset. Sixteen of these patients received chemotherapy and had a median survival of 16 months (range: 4 to 100). The other 4 patients with adenocarcinoma did not receive chemotherapy and had a median survival of 4 months (range: 3 to 4). All 7 patients with non-adenocarcinoma belonged to the unfavorable subset. One of these patients received chemotherapy and was alive with disease at 10 months. The other 6 patients with non-adenocarcinoma did not receive chemotherapy and had a median survival of 3 months (range: 2 to 7). Table 2 summarizes the sites of the primary lesions, the number of lesion sites, the administered chemotherapy regimens, survival times, and outcomes in the 16 patients with adenocarcinoma who belonged to the unfavorable prognostic subset and received chemotherapy. 
DISCUSSION
The median survival time in 19 patients with CUP who received chemotherapy prescribed by gastrointestinal oncologists in our hospital was 11 months (range: 4 to 100).
Although there was selection bias in focusing on patients who could receive chemotherapy, the treatment outcomes were good, given that 17 of the 19 patients who received chemotherapy belonged to the unfavorable prognostic subset. Moreover, the survival times in the 3 patients with adenocarcinoma who belonged to the unfavorable prognostic subset and received 3 or more chemotherapy regimens were 100, 60, and 46 months, respectively, indicating a prolonged survival.
The patient who survived for 100 months had CUP with peritoneal dissemination and multiple intraabdominal lymph-node metastases. Poorly differentiated adenocarcinoma was histopathologically diagnosed on biopsy of disseminated lesions. The first-line treatment was 5 courses of S-1 plus cisplatin. The second-line treatment was 50 courses of S-1 plus docetaxel. The third-line treatment was 7 courses of irinotecan, and the fourth-line treatment was 76 courses of methotrexate plus 5-fluorouracil.
The patient who survived for 60 months had CUP with a solitary hilar lymph-node metastasis. Histologically, poorly differentiated adenocarcinoma was diagnosed on the biopsy of the metastatic lymph nodes. The first-line treatment was 6 courses of chemoradiotherapy with 5-fluorouracil plus cisplatin, the second-line treatment was 1 course of S-1, and the third-line treatment was 14 courses of irinotecan.
The patient with a survival time of 46 months had CUP with multiple retroperitoneal lymph-node metastases. Poorly differentiated adenocarcinoma was histologically diagnosed on cytologic examination of specimens of the metastatic lymph nodes obtained by endoscopic ultrasound-guided fine-needle aspiration. The first-line treatment was 28 courses of S-1, the second-line treatment was 9 courses of gemcitabine, and the third-line treatment was 6 courses of gemcitabine plus S-1.
In patients with adenocarcinoma who belong to the unfavorable prognostic subset, the indications for secondand third-line treatment should be carefully evaluated. [10] [11] [12] [13] [14] However, our results suggested that treatment with 3 or more chemotherapy regimens might prolong survival in some patients. Treatment strategies should therefore be tailored to the needs of individual patients.
Phase III studies in patients with CUP have been performed since the 1980s. [15] [16] [17] In the 1990s, anticancer agents effective against many types of cancer, such as paclitaxel, docetaxel, irinotecan, gemcitabine, and vinorelbine, were launched. Phase II studies evaluating these agents combined with a platinum compound, including clinical trials in patients with CUP, were successively performed and reported. [18] [19] [20] [21] [22] Many of these studies obtained a response rate of about 30% and an overall survival of less than 10 months. [18, 19] In these studies, an overall survival of longer than 10 months was obtained in patients who received combined chemotherapy with a platinum preparation plus taxane. At present, this is the most commonly used regimen followed in patients with CUP who do not have a favorable prognosis. [23] In our study, among 16 patients who received chemotherapy for adenocarcinoma with an unfavorable prognosis, 12 (75%) received fluoropyrimidine derivatives, and 10 (62.5%) received platinum preparations as first-line treatment, indicating high usage of these drugs. In contrast, the taxanes were given to only 4 patients (25%). The combined treatment with a platinum preparation and a taxane was given to only 2 patients (12.5%), indicating a low frequency of use. These patients survived for 7 months and 9 months, respectively. The median survival time in the 16 patients who received chemotherapy for adenocarcinoma and belonged to the unfavorable prognostic subset was 16 months. Our findings thus suggest that chemotherapy regimens selected by gastrointestinal oncologists on the basis of their clinical experience might contribute to better outcomes in patients with CUP.
Recently, treatment strategies have been developed on the basis of the characteristics of cancer, such as histologic type and gene expression. [24, 25] Progress in personalized medicine is expected to improve treatment outcomes. Our study was retrospective and was performed at a single hospital with a small number of patients who were treated by gastrointestinal oncologists. Because CUP is characterized by various histologic types and tumor locations, treatment strategies have yet to be standardized. However, good treatment outcomes were obtained in patients with CUP who were given chemotherapy by gastrointestinal oncologists. In conclusion, it might be appropriate for gastrointestinal oncologists to treat CUP on the basis of clinical experience, depending on the situation.
